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Supplementary Figure 1. Chemokine expression levels in differentiated 3T3-L1 adipocytes and mouse primary differentiated adipocytes. 

(A) SDF-1 gene expression in 3T3-L1 adipocytes (RNAseq dataset; GSE50612). (B and C) Chemokine expressions in differentiated 3T3-L1 

adipocytes (B) and mouse primary differentiated adipocytes (C) (n=3). (D and E) SDF-1 and MCP-1 secretion for 12 hours in the conditioned 

medium of differentiated 3T3-L1 adipocytes (n=4) (D) and mouse primary differentiated adipocytes (E) (n=3). Data are mean±SEM. 

*p<0.05, ***p<0.001. 
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Supplementary Figure 2. SDF-1 gene expression in WAT of obese mice and obese diabetic patients. (A) SDF-1 gene expression in 3T3-L1 

adipocytes treated (Ins (+)) or depleted (Ins (-)) with insulin (100 nM) for 24 hours (n=3). (B) SDF-1 gene expression after 24 hours glucose 

(25 mM) starvation in 3T3-L1 adipocytes (n=3). (C) SDF-1 gene expression in epididymal WAT of KK and KKAy mice (n=4). (D) SDF-1 

gene expression in epididymal WAT of mice on normal diet (ND) and high-fat diet (HFD; 12 weeks) (n=6). (E) SDF-1 gene expression in 

abdominal subcutaneous WAT of non-obese (BMI <30 kg/m
2
, mean BMI 25±3) and obese ((BMI >30 kg/m

2
, mean BMI 55±8) subjects. 

(GDS3601) (n=10). (F) SDF-1 gene expression in omental WAT from obese subjects with type 2 diabetes mellitus (obDM), and age- and 

BMI-matched normal glucose tolerant subjects (obNGT). (GDS3665) (n=5). Data are mean±SEM. *p<0.05, **p<0.01, ***p<0.001. 
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Supplementary Figure 3. Related to Figures 2 and 3. (A) IRS-1 and IRS-2 protein levels in 3T3-L1 adipocytes treated with SDF-1 (500 

ng/ml) for the indicated duration (0, 1, 3 or 9 hours). (B) Densitometry of IRS-1 protein levels shown in (A), relative to -actin (n=3). (C) 

Densitometry of IRS-2 protein levels shown in (A), relative to -actin (n=3). (D) IRS-1 protein and Akt phosphorylation levels in 3T3-L1 

adipocytes pretreated with SDF-1 (500 ng/ml) for the indicated duration (0, 9 or 18 hours), followed by treatment with insulin (1 nM) for the 

indicated time intervals (0, 5, 15 or 30 min). (E) Doxycycline-inducible SDF-1 overexpression in 3T3-L1 adipocytes. SDF-1 secretion for 12 

hours in the conditioned medium of 3T3-L1-tet-SDF-1 adipocytes pretreated with or without 30 μg/ml of DOX for 48 hours (n=4). (F) IRS-1 

overexpression in 3T3-L1 adipocytes. 3T3-L1-tet-empty cells (Empty) or 3T3-L1-tet-IRS-1 cells (IRS-1) were pretreated with 30 μg/ml of 

DOX for 48 hours. (G) Relative glucose uptake in IRS-1-overexpressing 3T3-L1 adipocytes. 3T3-L1-tet-empty cell (Empty) or 3T3-L1-tet-

IRS-1 cells (IRS-1) were pretreated with 30 μg/ml of DOX for 48 hours, followed by incubation with or without SDF-1 in serum-free medium 

containing DOX for 18 hours. Cells were treated with or without insulin (0.1 nM) containing DOX for 20 min, and 2-DG uptake for 10 min 

was measured (n=3). (H) IRS-1 gene expression in 3T3-L1 adipocytes treated with SDF-1 for 18 hours in serum-free condition (n=3). Data 

are mean±SEM. *p<0.05, **p<0.01, ***p<0.001. 
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Supplementary Figure 4. SDF-1 directly induces ERK activation in 3T3-L1 adipocytes. (A) IRS-1 protein levels in 3T3-L1 adipocytes 

pretreated with lactacyctin (250 nM) for 30 min, followed by treatment with SDF-1 (1000 ng/ml) for 18 hours. (B) Densitometry of IRS-1 

protein levels shown in (A), relative to -actin (n=3). (C) Akt and Erk1/2 phosphorylation in differentiated 3T3-L1 adipocytes and mouse 

primary differentiated adipocytes treated with insulin (1 nM), vehicle (control), or SDF-1 (500 ng/ml) for 5 min. (D) Akt and Erk1/2 

phosphorylation in 3T3-L1 adipocytes treated with the indicated dose of SDF-1 for 5 min. (E) Akt and Erk1/2 phosphorylation in 3T3-L1 

adipocytes pretreated with U0126 (10 μM), a MEK inhibitor, followed by treatment with insulin (1 nM) or SDF-1 (500 ng/ml), for the 

indicated duration, with (+) or without (-) pretreatment. (F) Erk1/2 and IRS-1 phosphorylation (Ser636) levels in mouse primary differentiated 

adipocytes (MP adipocytes) pretreated with vehicle (control) or U0126 (10 μM) for 30 min, followed by treatment with SDF-1 (500 ng/ml) 

for 10 min. (G) Relative glucose uptake in 3T3-L1 adipocytes pretreated with U0126 (250 nM) for 30 min, followed by treatment with SDF-1 

(1000 ng/ml) for 18 hours, followed by treatment with insulin (0.1 nM) for 20 min. (n=6) (H) Erk1/2 phosphorylation levels in 3T3-L1 

adipocytes pretreated with vehicle (Control) or PTX (500 ng/ml) for 12 hours, followed by treatment with the vehicle (-) or SDF-1 (+) (500 

ng/ml) for 5 min. (I) Erk1/2 phosphorylation levels in C2C12 cells pretreated with vehicle (-) or TC14012 (+) (100 μg/ml) for 30 min, 

followed by treatment with vehicle (Con), EGF (10 nM) or SDF-1 (500 ng/ml) for 5 min. (J) IRS-1 gene expression in mouse primary 

differentiated adipocytes pretreated with vehicle (TC(-)), or 200 μg/ml of TC14012 (TC(+)) for 30 min, followed by treatment with the 

vehicle (control) or 1000 ng/ml of SDF-1 for 12 hours. (n=3) (K) CXCR7 gene expression in 3T3-L1 adipocytes transfected with control 

siRNA or CXCR7 siRNA. (n=3). (L and M) CXCR7 protein and ERK phosphorylation levels in differentiated 3T3-L1 adipocytes (L) and 

mouse primary differentiated adipocytes (MP adipocytes) (M) transfected with control siRNA or CXCR7 siRNA, followed by treatment with 

vehicle (-) or SDF-1 (+) for 5 min under serum-free condition. (N) SDF-1 gene expression in 3T3-L1 adipocytes transfected with control 

siRNA or SDF-1 siRNA (n=3). Data are mean±SEM. ***p<0.001. 
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Supplementary Figure 5. Body weight, organ weight and food intake in AdSDF-1 KO mice maintained on normal diet (A-C), or high-fat 

diet (D-F). (A) Serial changes in body weight of flox/flox and AdSDF-1 KO mice (n=10-11). (B) Organ weights of flox/flox and AdSDF-1 

KO mice. Epididymal WAT, BAT, liver, and gastrocnemius muscle (Muscle) (n=5 at 13 weeks of age). (C) Food intake of flox/flox and 

AdSDF-1 KO mice (n=7, 5 at 13 weeks of age). (D) Serial changes in body weight of flox/flox and AdSDF-1 KO mice on high-fat diet 

(n=14-17). (E) Organ weights of flox/flox and AdSDF-1 KO mice. Epididymal WAT, BAT, liver, and gastrocnemius muscle (Muscle) (n=5, 

4 at 13 weeks of age). (F) Food intake of flox/flox and AdSDF-1 KO mice (n=8 at 13 weeks of age). Data are mean±SEM. *p<0.05, 

**p<0.01. 
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Supplementary Figure 6. Generation of adipocyte-specific SDF-1 KO mice. (A) Cre-mediated recombination in epididymal WAT, BAT, 

liver and skeletal muscle of flox/flox and AdSDF-1 KO mice maintained on normal diet. (B and C) SDF-1 gene expression in the fractionated 

mature adipocytes (B) and stromal vascular fraction (C) of flox/flox and AdSDF-1 KO mice maintained on normal diet (n=4-5). SDF-1 KO 

(AdSDF-1KO). Data are mean±SEM. **p<0.01. 
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Supplementary Figure 7. AdSDF-1 KO specifically improves insulin sensitivity in adipose tissue on normal diet. (A) IRS-1 protein levels in 

epididymal WAT of flox/flox and AdSDF-1 KO mice (n=4, each). (B) Densitometry of IRS-1 protein levels shown in (A), relative to -actin 

(n=4). (C) Relative glucose uptake in ex-vivo cultured epididymal WAT of flox/flox and AdSDF-1 KO mice (n=6, each). (D-F) IRS-1 protein 

and insulin-mediated Akt phosphorylation levels in BAT (D), liver (E) and skeletal muscle (F). Five-hours fasted control (flox/flox) and 

AdSDF-1 KO (SDF-1 KO), fed normal diet, were injected intraperitoneally with the vehicle (Insulin (-)) or insulin (10 U/ kg BW (Insulin 

(+)). After 15 min, samples were collected for analysis.  
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Supplementary Figure 8. SDF-1 deletion in adipocytes does not change SVF cell profile. (A) Immunohistochemical staining of Mac2 

protein in epididymal WAT of flox/flox and AdSDF-1 KO mice maintained on normal diet. Mac2 was detected by DAB (brown) staining. (B) 

Quantification of crown-like structure in epididymal WAT of flox/flox and AdSDF-1 KO mice maintained on normal diet (n=7-11). (C) Gene 

expression levels of adipose-immune cell markers in epididymal WAT of flox/flox and AdSDF-1 KO maintained on normal diet (n=9-10). 

(D-F) Representative dot plot (D), proportion (E) and cell number (F) of CD45- CD31- PDGFRα + preadipocytes, CD45- CD31+ vascular 

endothelial cells and CD45+ hematopoietic cells in epididymal WAT of flox/flox and AdSDF-1 KO mice maintained on normal diet (n=3). 

(G and H) FACS analysis of adipose-immune cell proportion (G) and number (H) in epididymal WAT of flox/flox and AdSDF-1 KO mice 

maintained on normal diet (n=3). SDF-1 KO (AdSDF-1 KO). Data are mean±SEM. 
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